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(71) We, Lucas Industries Limited, 
formerly known as Joseph Lucas (Indus- 
tries) Limited, a British Company, of 
Great King Street, Birmingham B19 2XF. 
do hereby declare the invention for which 
we pray that a Patent may be granted to us. 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 



This invention relates to a fuel control 
apparatus for a gas turbine engine reheat 
system. 

According to the invention a fuel control 

15 apparatus for a gas turbine engine reheat 
system includes a variable metering arrange- 
ment for controlling fuel flow to the engine 
reheat burners, a low pressure drain and a 
valve arrangement operable in one position 

20 thereof to connect said metering arrange- 
ment to said burners, and in another posi- 
tion to connect said burners to said low pres- 
sure drain, said valve arrangement compris- 
ing first, second and third ports respectively 

25 communicating with said metering arrange- 
ment, said burners and said drain, valve 
seats between said first and second ports and 
between said second and third ports, a 
closure member movable to selectively en- 

30 gage said valve seats, means for biasing said 
closure member towards engagement wi'h 
one of the seats, means responsive to a con- 
trol signal to move said closure member 
aeainst said biasing means into engagement 

35 with the other of said seats, a dump valve 
between said third port and said low pres- 
sure drain, and means responsive to a further 
control pressure signal to open said dump 
valve. 

40 An example of a fuel control apparatus 
according to the invention will now be de- 
scribed with reference to the accompanying 
drawings: — 

Figure 1 is a block diagram of the 
45 apparatus as a whole, 

Figure 2 shows diagrammatically a vari- 
able metering assembly forming part of 
the apparatus. 



Figure 3 shows diagrammatically a servo 
pressure control arrangement forming part 50 
of the apparatus, 

Figure 4 shows a selector valve arrange- 
ment forming part of the apparatus, 

Figure 5 shows diagrammatically a dis- 
tributor arrangement forming part of the 55 
apparatus, 

Figure 6 shows diagrammatically a relay 
valve arrangement forming part of the 
apparatus, 

Figure 7 shows diagrammatically a prim- 60 
ing arrangement forming part of the 
apparatus, 

Figure 8 shows an alternative form of 
priming arrangement, 

Figure 9 shows a further form of prim- 6f 
ing arrangement, and 

Figure 10 shows yet another form of 
priming arrangement. 

Referring firstly to Figure 1 the appara- 
tus has a centrifugal vapour core fuel pump 7C 

10 driven by the engine. Pump 10 is of the 
kind which includes a throttle 11 respon- 
sive to a servo pressure signal PS1 applied 
via a passage 12 to increase pump delivery. 
This servo pressure signal PS1 is derived 7; 
in a manner later to be described. Throttle 

1 1 is also responsive to a f urtheT servo pres- 
sure signal PS2 in a passage 13 which can 
oppose the pressure in passage 12. 

A fuel metering assembly 14 includes an gc 
electrical control arrangement 14a. The hy- 
draulic parts of assembly 14 are shown in 
greater detail in Figure 2. Assembly 14 has 
an inlet 15 connected to the outlet of pump 
10. Inlet 15 communicates via a non-return 85 
valve 16 with three variable metering de- 
vices 17, 18, 19 arranged in parallel to 
regulate fuel flow to a primary burner 20. 
a gutter 21 and a colander 22 respectively 
of the engine reheat system (Figure 1). 9c 

The metering assembly 14 includes a 
first control means in the form of a three- 
dimensional cam 23 which is fixedly 
secured to the rod 24 of a piston 25. Cam 
23 is formed with a series of profiles which 95 
correspond to functions of compressor intake 
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mnw T, fo. . number ot value* * 

„ia a val»e 29 «^,*r5S»2trS»i sMe 
via . restrictor 30 "^iSSSrJO P"- 
of valve 16, valve 29 ™."*SSd miu* 

of the engine ^ tem ediate 
responsive to an a, j <we mterm ^ 

25 restrictor 35 «d a . ^^compressor de- 
and derived fr01 " th l e 2& 37 is engaged 
livery pressure P». ^a^djacent end of 
between ^vw 31 andan »J b en . 

piston stem 24. A furth <Jj™ ad j nst d,to 

30 gag^ between lever 31 g*«^r ^ com . 
stop 39 on « semD £ ja f Vj£Je 40 in stem 
municates via an "^PX^i in which 
24 with a further chamber 41m r _ 
cm 23 is located in £*'* ot *gZ ^ be a 

35 ence of P^f! a ^ u ^*p?sition of pis- 
corresponding equ^onum^ axial 

ton 25, and hence a. c °^^ r 4l com- 
position of cam 23. connection 
municates ^ • ^K^SS valve 
40 via a passage lf 5 .* n ^ ne m Stained at a 
90. Chamber 41 * gus^n«* substanti- 
reference pressure rR wuiv" 
alrf £ual to this low ^pre^ure ^ 
£am 23 is mounted on a P™~£ touHe 
45 as « be a«aEy s^ble b^ nonrou^ 
relative to pinion 42. rimcm 
with a rack 43 ^SSe .operation 
44. Piston 44 is ["PO^fJJ ser vo^ontrol 
of an electrically a pair of 

50 valve arrangemeu . 45 havmg P^ a 
interconnected inlet ports exhau st 
pair of ou^ Por^, 49, e and 45 

port 50. vaive 44- which is 

electrical ^J^^J%Hm 44. 

55 responsive to the fff^f movable in 
A ValV t« Selure signals at its opposite 
response to P r ^/t e in7terived from the 
ends, these signals 52 pivotaU y 

pressure at port <w oy a be 

60 Lovable bya torque motor53 so 

alignable ert i e .V n «^re signal* are 
65 SP ra. 5 eieem«l si,™* from ane»ge»eat 



SSl?" cbut dSS-SK Sera-e 70 
T 'Vari.ble mereriM "^"cS 

J°SS?rf SmSto shown repeated ad- 

operates with po rt 61 to pro fi2 deflncs 
metering orifice, ^niroi citm _ 

ber M - «lf^W« a pilot valve which 
on stem 66 and P* 0 ™^ wore 67 90 
is operable toiu to « bore ^ 

a cam follower o» is P 1 ;"—^, control 
on sleeve 60 and engages «m 23^ 
element 62 is urged totfwr^ down . 
ta Figure 2 by the P|f^ U ^ twa rd 95 

stream of ports ; oi, °-> pressure m 
movement « rested by tne^ ^ 

S ^^no^throlgh 6 dSe flT. Wig 100 
^rshuft^preSur? in chamber 64 
eSeeds that downstream °JX?e£ment 
and arrests elem «* ^vo piston 

62 thus acts « » of cam follower l0 5 

to device 17 and include jespecu f 0j 71 u0 
control elemenu JO 71 Ejem thei ^ 
are, however, also rotataoic ^ 72 is 
tisociated sleeves An edge carn^ 
secured to a shaft 73 wmc ^ keyed 
chamber 41. Cam foUowers are as 

to the control elements JU, 72. Shaft 
biased into engagement wunc 

73 * /men?74 controlled by an electnc- 

^ aJSiinSto applied to 
scribed above ^f^ nde mon the posi- 

^U?rpr£T?..-9««- T. 123 

and control posinon f- immediately 

TDC . fU ™ of device ?7 l communicates 
downstream of device ^ C on- 

^«ment W1 8 t l h ?FSre P n shown in 130 
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detail in Figure 3. The downstream side 
of device 17 also communicates with a 
throttle valve 82 which has a spring-loaded 
piston control element 83 responsive to 
5 pressure DP l and to a servo pressure SI to 
regulate fuel flow from device 17 to provide 
a fuel pressure PF1 in an outlet passage 
84. Servo pressure SI is obtained in a 
manner later to be described and is applied 
10 to element 83 via a passage 85. 

Downstream of device 18 is a throttle 
valve 76 having an outlet 76a and a piston 
control element biased against the pressure 
., DP2 downstream of device 18 by a spring 
15 and bv a servo pressure signal S2, derived 
in a manner to be described and applied 
via a passage 77. Downstream of device 
19 is a throttle valve 78 identical with valve 
76 and having an outlet 78a. The piston 
20 control element of valve 78 is urged against 
the pressure DP3 downstream of device 1S> 
by a spring and also by a servo pressure S3 
derived in a manner to be described and 
applied via a passage 79. 
25 Servo pressure control arrangement 
81 has a valve spool 86 urged in 
one direction by the delivery pressure 
Pp of pump 10 and in the opposite 
direction by the pressure DPI and 
30 by a governor mechanism 87 responsive to 
the engine speed. Valve spool 86 is coupled 
by a torsionally stiff spring 88 to an auxili- 
ary piston 89 whose side remote from spool 
86 communicates via a sequence valve 
35 arrangement 90 (later to be described) and 
via passage 13 with the pressure PS2 on 
pump throttle 11. Auxiliary piston 89 and 
spool 86 slide in a sleeve 91 provided with 
ports 92, 93 which respectively communi- 
40 cate with pressure PS2 and with pump de- 
livery pressure Pp. The ports 92, 93 are 
axially spaced by less than the length of 
piston 89 so that at the rightward end of 
its travel (as seen in Figure 3) piston 89 
45 is subjected on both sides to pressure PS2, 
and at the leftward end of its travel to 
pressure Pp on both sides. The force due 
to the difference between pressures Pp and 
PS2, and applied via spring 88 to spool 86, 
50 is thus limited. 

Sleeve 91 also has a port 94 communicat- 
ing with pressure PS1 via passage 12, a 
port 95 communicating with a servo pres- 
sure PS3, derived via valve arrangement 
55 90, a port 96 communicating with a low 
pressure LP, which is conveniently the out- 
put pressure of a boost pump, not shown, 
in a fuel tank associated with the engine. 
Port 94 communicates with the bore of 
sleeve 91 via a pair of restricted passages. 
The arrangement is such that in a mid- 
position of spool 86 both port 95 and port 
96 communicate with port 94 via the re- 
spective restricted passages, which thus act 
as a fluid potentiometer. 
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An increase in pump delivery pressure 
Pp urges spool 86 to the left, permitting 
increased flow between ports 94, 96 
and decreased flow between ports 94. 
95. If servo pressure PS3 is high, servo 70 
pressure PS1 falls and throttle 1 1 in pump 
10 moves to reduce fuel flow. This move- 
ment causes a fall in pressure PS2 which 
is transmitted via valve arrangement 50. 
whereby piston 89 is urged to the right to 75 
oppose movement of spool 86. Piston 89 
thus provides a feedback of the position 
of the pump throttle 11 until pump delivery 
pressure Pp has risen sufficiently to restore 
an equilibrium condition. An increase in 
engine speed N or in pressure DPI similarly 
causes pump delivery pressure Pp to be 
increased. Pump delivery pressure Pp at 
inlet 15 of metering assembly 14 is thus 
varied to maintain the difference between 
the pressures DPI and Pp substantially con- 
stant for a given engine speed, this pressure 
difference being variable with engine speed. 
The weights 87a of the governor mechan- 
ism 87 have a relatively low specific gravity, 90 
whereby, when a denser fuel is used, the 
effect of engine speed on spool 86 is re- 
duced. . . 

Sleeve 91 includes a further port 97 which 
is normally in communication with port 
96, but which is shut off by the valve spool 
86 when the latter has moved sufficiently 
to the right to shut off port 96 from port 
94, this latter being the condition shown in ^ 
Figure 3. 

Arrangement 81 also includes a spool 
valve 100 having a spool 101 responsive 
to pressure DPI, and to pressure DP2 
which is obtained, as above described, 
from metering assembly 14 and opposes 105 
pressure DPI. Surrounding spool 101 
is a sleeve 102 having a port 103 
communicating with pump delivery pres- 
sure, Pp, a port 104 communicating via 
passage 77 with throttle valve 76 in meter- 1 10 
ing assembly 14, to apply servo pressure 
S2 thereto, and a port 105 communicating 
with port 97 and hence normally with low 
pressure. 

A piston element 106 is coupled to spool 115 
101 by a torsionally stiff spring 107. By 
virtue of leakage around piston element 
106 the latter acts as a dashpot to slow 
movement of spool 101. 

A further spool valve 110 is substantially 120 
identical with valve 100 and has a spool 
111 movable in response to pressure DPI 
and to a pressure DP3 obtained, as above 
described from the downstream side of 
metering device 19 in arrangement 14, to 125 
control the value of servo pressure S3 at a 
port 112. Port 112 communicates via pas- 
sage 79 with throttle valve 78 in arrange- 
ment 14. 

Spools 86, 101, 111 and governor 87 are 130 
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by a shaft 113 



rotated via a gear train 

M JSXS ^metering assembly 14 i s 
a sS valve arrangement 120, shown <La- 

' ? i| g,- 

shuttle valves l2 ^ri 123 124 Valve 121 
bail control members 123, 124. v ai 
is connected by passages U£M>£ pr£ 
10 sures PF2. PF3 °° *^s76% in 

15 a passage 128 W ^,\°T ,T ^ outlet of 
chamber 41 in assembly 14. 129 
valve 122 communicates v * a ft^f . The 
with throttle valve 82 "M^J^ ser vo 
pressure in passage 129 pro^ 

20 pressure SI. Pressure ai pF3 ^ 

whichever of pressures PR, or 

th Whe g n Vhe engine reheat system is in use 
fueT is supplied by the pump WMg^he 
25 assembly 14 and P^ K " " M , and 
and throttle ^ ve .. 82 '° f^fment 130, 
thenCC ^ %£££i £ JSSrar reto- 
ISS S Flgu" IheVmary burners 
20 of the reheat system. h 
The output P« ss %« fJJJ t P 0 maintain 
controlled as above desenbed ^° tant for a 

pressure DPI « u *^? f i3 density- A 

given engine ^.'^"LJi 101, in 

rise in pressure DPI ^^r^ing the 
arrangement 81. to the ^U c»u»^ ump 

value of pressure S2 to ™«* tte va ive 
delivery pressure Pp_ ^ap^wie 
76 progressively closes goring equi- 
DP2 has risen to e^^'lv a * 
librium conditions. Simdwly- a 

P reSSurC S?fX airmio°ie valve 76 

^r^aiS^^ 

to pressure DPI. ^ assembly . 14 

Valve »2 in ™ c -pu, springs 

acts a a P«-»«J» jJSe ^Tgnt 
50 in valves 76. 78 proviu «= ' ^ ^ 
50 pre-loads to ensur * thatch ese 

are shut when the ^jy 1 ^ ^ such 
down. The spring in valve »^ « 
that, in i tta > absenc o ^^f operate 

p u rCSSUr «u?i 101 HI in the servo pres- 
the spools 86, lul «2" M a, low flows, 
sure control arrangemeru 8L At 

therefore, the system pr »u»«^ 

pumping power loss •^ n jjg n (taw , pres- 

60 A « highest of 

sure PF2, p "-«i2L CK S« a nd the reference 

^frf PR is SheTvia shuttle valve 

65 SI. Servo pressure SI assists ias v 
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valve 82 to raise the system 
consequent rise in P^Jf? £?L to 
the values of servo P« M ^ " ^tain the 
enable throttle valves 76. 78 to mam 

increased system P re « u " heat fue l flow, i.e. 

At a low value oi reheat m 
at low values of compressor « dcman d 
,ure P2 and of angle e ^^54 of valve 
control the pressure m ^amo« ure 75 

17 becomes equal to the r DP1 
PR m chamber 41 and tf m gje-^ pp2 

w ^ U olVie alL low In these circum- 
and PF3 are auo w becomes equal to 
stances servo pr 4 ° of arrangement 80 
pressure PR in c **™?" ^ thereby main- 
14. The system ****** * vent pressure 
tained high enough to gj^^ 
PR, which t acts on ^the ^ms^ 
elements 62, 70, 71 in tne »~ ^ these 85 

ports 132, 133, u * '"iTn, 7 g. and 78a 
with the ? uU f t PS valves 82, 76, 78. 
respectively ^^"Lrge inlet ports 
firSf 13? te^ude^Ies. 135 1* 

th ? P / m ^ofX engme g reheat system, 
colander 22 of tw engiu associ- 
Between the inlet ports ano _ valyc 

ated outlet passages «»«gg * m oper- 100 
arrangmenu VM, 139 1W ^ n6 

v[ a ^ouft«^|-^-ha^ 

of frusto-^m^g ^ i m em- 

S e «^ r sea Q J IS 110 

148 respectively engageaWe wit 

145. Member 146 » Ji^portion 147 with 
in a direction to engage por ^ 
seat 144 and 'hereby to 137. In this posi- 
134 from ^S- 6 ^ outlet passage 115 
tion of control member w L 

comrn^S rnovabk against spring 
Member 1*0 » . . 150 re . 

149 by an axially augne a ^ {urt her 

S Terl VC lM S he ho'uSg 131. Supply 
gaUery 151 Uerv X 5i u controlled, 

of pressure ^^SScribed. by sequence 
in a manner to tedesmo eo . y ^ 

valve arrangement 90, ^ re f e r- 

160 (Figure 1) is of suffici- 

ence to Figure 6. f t re ^" C ol r elem ent 146 is 
ent magnitude ^t^™ 0 ,^ l4 9 and the 
readily movable ^^^^ive arrange- 
pressure m mlet port action. 
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a sleeve 152 forming part of housing 131. 
PorSli! is radial movable with respect 
to piston 150. Control element 146 is thus 
se/ aligned with the valve seats 144 45. 
5 Valve arrangements 138, liv are suu- 
stantiaUv identical to valve arrangement 
140 dXeriM «ily in tncir dhnenstons. 
14U, Qinering ^ responsive 

Arrangements 138, .-V 
to servo pressure PS3 in galley 151. 
10 Valve arrangement 142 »^ a 

conical seat 153 with which a !^£P h *"££ 
closure member 154 is Wbte. VaWe 
arrangement 142 is biased shut by a spring 
155 and is movable against spring 155 by 
15 a piston 156 in response to a servo pressure 
PS4, also derived via sequence valve arrange- 

m Sequence valve 90 is shown f ^gram- 
matically in Figure 1 and emprises a sleeve 

20 having a plurality of ports. Within ne 
sleeve is a Control ^««t rotataMe^.the 
chaft 73 (Fieures 1 and 2) to selectively 
nfirco'nnict g the ports. As shown in Figure 
1 the control element has a number oi 

25 metering edges which ^^P" 3 "^^ 
associated ports so as to '^"connect orUy 
those pom shown associated with a par 
ticular metering location on the control 
element. Rotation of the control element 

30 consid^ as be.„g ,n «v« S 

sssssr rs; ' in *E 

metering locations 170, 171, 172, us ar 
35 ^Thigh pressure source, conveniently the 
dehverf pressure of the engme main _ f ue 
pump, is connected to ports 74 ^175 at 
metering locations 170, "1 respecnveg. 
Ports 176, 177 at location 170 ar e > resgc 
40 lively connected to passage 13 °L r ^l 
10 and to the PS2 connection of pressure 

and in positions C to F ports 176, 177 are 

45 int At CO mete C rrn d g location 171 port 175 ,s 
coJnecTed to ! port 178 in position A only, 

at port 178 provides servo pressure PS* 

Eon A Md at km oross or* ,» 
a, t . r » Dort 184 at location 172 is con 
60 T h nort 179 at location 171, so that 



low pressure in position A only of the 

an inoperative condition of the reheat ^ sy*; 

movement, and positions D to F corresi»M 
£ different levels of reheat flow as con 

tr °Sy b Uvri2 fSSA Figure 6 80 

tozVhose IspeSe boTes communicate 
iy^, wnobeit t~ pressures PS3 

via passages 193,194 wim p distributor 85 
and with the gallery i« ed 
arrangement 130. A Uver w P. 

lfl T^To* Sver l95 's biased by a spring 
closure 196. Lever i«» ' ff nozzle 

?V bVThe pressure P|3 to open nozrie 
191 and shut nozzle 192. A 
nterconnects the inside of ho usm g 190 

come s P rm 8, l97 ', p ^f^ ves ik the dis- 
interconnected and the valves ^ 1 ^ 
tributor arrangement 130 are ope rateo 
supply fuel to the W^^g^ 100 
an^^S 1 ™^ passage 

139. 140 operate to shut . ?« ^^ u $g 105 

-WTSc^i^* ^S-S no 

s ^#*ijr.£ -* ™ 

assembly 14 v b , elwe A„ " „f the distributor 
10 and the inlet ^tf£^SS? 200 115 

cnrinE 203 towards a stop . ln <= " 

of blinder 202 communicates via a pas- 
sage 205 w ith the outlet of pump 10. 120 
Piston 201 has an . enlarg ed he ad 2 06 

SfeiWrK — 5 ffon 125 
Si wuhTn cy5nd n e 8 r 202 are annular passages 
209, 210, 211. which communicate via 
respective non-return valves , 2U ,213 214. 
and passages 215. 216, 217 witn in 
spective inlet ports 132, 133, 134 oi 
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tributor arrangement 130 ****** ™ 
communicates with the side °' 
head 206 which is remote from that suo- 
jected to pressure Pp. .. fa 

5 Piston 201 has an internal bore whicn 
communicates with ports 218, 21V, m 
STwall of piston 201. In the extreme 
rightward position of pj on Ml seen 
in Figure 7, ports 218, «" _ in 

10 of the respective annular P-W^? 1 ^ 
211 The permitted travel of piston 201 is 
suck U?at 'ports 218, 219, 220 — 

15 rsg^e^tremc .W^g^TS^ 

SessSe SSJSS wTa|S 
20 Sn^iSed to a "hot-shot" igmuon de- 

pump ddnwy pKsso" ** !£, iffiien ths 

2 °n^vir e 222 is of a known type and is 
35 res^S jSjjj^Pj £ 

?hf.h C ^°su P X^ meSur^^tity of 
is high, to "JPP^Ji wh i cn are re- 

13 of pump 10 and throttle 11 wJl be urged 

in passages 135, 136, 137 to . J* uSffnd 
to drain 199, via valves 138, 139 • 
outlet 143 in distributor 130. The low vjhw 
of PS3 ensures, via pressure cuuuu. 

55 arrangement 81, that servo 

iV also low and movement of throttle 11 
Si reduce pump delivery is not therefore 
oppoled T^rpump outlet 
low pressure via sequence valve 90. l&e 

AO reheat system is thus shut down. 

*° "^rsequence valve 90 is moved to 
position B, pump passage 13 remains at 
high pressure and PS3 remains at low pres- 
sure. PS4 however, falls to a tow Pte«uj, 
65 shutting off the dump valve 142, in dis- 
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tributor 130. The pump oudet is also 
isolated from low pressure. Position B or 
SS« is thus a posit ion prior J, bating 
thr reheat svstem. Valves 138, 13y, w anu 
M2^T*«m* 0^ conditKin may be 70 

Assure PS 1 to rise to increase pump out- 
to apply PS3 to uutrrom flQw 
The %heat mt'em FuTfrom pump 10 is 

nnM !ciire PS3 to ignite the reheat system 

200 completes its operation .during the ume 
in which metering assem b }yH starts to 
deliver fuel to the reheat system. 

Subsequent rotauon of shaft, 73 to poa 
t! __ P hv rack and pimon 74 CFigure *■> 111 
response V t£ £>sUione of the engine power 

the engine. , --im^a valve 

FigUie it^ch TaS SSSffiv to 
arrMg ! m ^ ':n Fi^re 7 This alternative i 0 5 

mandate, via non-return val v« ,112 ^213, 
214 with the passages 215, 21 . e '* 1 ' , J* 
4i? 213 214arc identical to the cor 
212, „j va ives described us 

responding* numbered valves m 

municates via a flow restrict^ " e 

in use, nressure Po so that 125 

against spring 232 by P^"'v,J ~ ,33 
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as before, with the "hot-shot" device 222 
The rate at which piston 230 moves, and 
hence the quantity of fuel deuyered to each 
burner, is dependent on the size of /"mc 
5 tor 242. Piston 230 is maintained in i s 
riehtward position, while pressure Pp is 
applkd to passage 205, by the low pressure 
inchamber 241 resulting from lea kage ^ 
low pressure via non-return valve 240 ana 

10 " T r n C e t0 fur 2 th 9 er form of priming arrange 
ment shown, in Figure 9 has g° 
movable against spring 251 by Fissure rp 
The rate of movement of piston 250 is 

15 Ie£ndent on the rate of Jow^g^ 
restrictor 252. An annular passage 253 com 
Sunlcates with passage 

Sa/pSft ®. to^a melsu^d 

20 K£2. £ bKe^e^ry 1 of ftl 

burnen is via the non-return valves 212, 
213, 214 and respective passages 215, 216, 
217' described above. . 

A fuel control apparatus which includes 
the device of Figure 9 does n°t mclud e 
a hot-shot ignition device 222. Instead, 
piston 250 includes a pair of passages 255 
256 which are respectively ^^'fnrim^ 
piston 250 has moved to complete its prun- 
ing function, to connect the high pressure 
source to nozzle 223 in the engine and to 
connect passage .205 to nozzle 224 ^n *e 
eneine. Connections to nozzles 223 ana 
35 22! are made via respective sprmg-loaded 
valves 257, 258. Valves 257, 258 are also 
biased shut by the low pressure Lf. 

Tn use after piston 250 has moved suffi- 
ciently to the right to complete the pnm- 
40 mg operation, passage 255 permits high 
oressure flow to nozzle 223. Piston 250 con- 
to move to the right, shutting off 
he above high pressure flow, after approxi- 
mately Is stands. Shortly after the high 
oressure flow has begun, passage 256 1 per 

B Iff »S WJWK 
50 P o 8 ns ana' flow to. nozzles 223 224 -eases 
Piston 250 is maintained in " "| htw Q ar a 
position as a result of fuel leakage 
low pressure via a restrictor 258. 

The alternative form of priming yalve 
55 arrangement shown in Figure 10 .includes 
a piston-like control member 260 shdable 
in a cylinder 261 ^nd biased by an e*en 
sion soring 262 towards a stop 263. rump 
ouSet P 15 communicates with cylinder 261 
60 v^a passage 205 and a restrictor 264 so that 
th<* rfeliverv pressure of pump 10 opposes 
soring 262 Outlet 15 also communicates 
S w P ith B an annular passage 265 —,0^ 
ing with the bore of cylinder 261 a rg 
65 closed by member 260 when the latter is 



against stop 263. Member 260 has ports 
266 which can communicate with passage 
265 as member 260 is moved against the 
hias of spring 262. The permitted travel of 
m a e S m O ber SP 260 g is such that in its extreme 70 
riehtward position, as seen m the drawing, 
norA 266 are again clear of passage 265. 
?r this %sufon member 260 uncovers the 
^921 which in this case mtercon- 
S g cySder W 561 and the ignition device 75 

^Downstream of control member 260 
cvtodefzll communicates via non-return 
vaWes 212, 213. 214 with passages 215. 216. 
217 The upstream side of valves 212. 213. 80 
2T4 communicate, via a restrictor 267 and a 

before aium spring 262. Pons 266 first 
of alisomsnu with P»s^«= "!j « J" 

suss aa^sr^^^Bs » 

St?. S-P oitpm pressure to m- 

device 222 to ignite the reheat system. 
Su^ce the e is now no flow through ports 105 
?£« P the pressure immediately upstream of 
SlCe. 212 213 214 falls to a low value. 
Sn"ol 21 m 2 ember.260 is thus ^ma-ed m 

—iife^v^ 

0I When S th P e reheat system is shut down Je 115 
pump delivery pressure becomes efteuvely 
eaual to pump inlet pressure and the mem 
ber 260 is returned to its initial position by 

SP Th 8 e 2 a 2 rangement shown in Figure 10 
enables a priming fuel charge to be suppned 
to the reheat burners substantia liy 
Immediately reheat is «*^J%£g 
taken being typ callv less than one secona. 
tnis "ime lling effectively dependent on the 125 

SiZ Th 0 e r forego"g 6 fuel control apparatus ,s 
also shown Ind described, and aspects there- 
of are claimed, in our co-pending patent 
appHcations Nos. 15881/72 (cognate wnh 130 
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5 WHAT WE CLAIM IS:— 

1 A fuel control apparatus for a gas 
turbine engine reheat system, including a 
variable metering arrangement for control- 
ling fuel flow to the engine reheat burners. 
10 a low pressure drain and a . valve u a " a j ,gc " 
ment operable in one position thereof : to 
connect said metering arrangement to said 
burners, and in another position to connect 
said burners to said low pressure drain, said 
15 valve arrangement comprising first secona 
and third ports respectively cemmunttfiflg 
with said metering arrangement, said 
and said drain, valve seats between said first 
*cond ports and between second 
20 and third pons, a closure member movable 
to selectively engage *»d valv< 
for biasing said closure member towaros 
eiagement with one of the seats, means ; re- 
vive to a control signal to move said 
25 ensure member against said biasing ; means 
25 into engagement with the othe. : of saidh 
a dump valve between said third port ano 
said low pressure drain and means respon- 
sive to a further control pressure signal to 
30 open said dump valve. . 
2 An apparatus as claimed in Claim i 
in which said control signal is a prwure 
signal, and said control signal responsive 
means comprises a piston element, 
■as 3 An apparatus as claimed in Claim l 
35 m wh4 samdosure member * «p2™» 
to said control signal to connect said meter- 
ng arrangement to said burners, and [which 
nlludes means, responsive to a 
40 to light the reheat system, for providing said 
control signal. . ^ - 3 

4 An apparatus as claimed m S-iaim , 
in which thimeans for providing said signal 



comprises a J^^TSSSTcStSf 45 
^5 U0 An 0f a PP araC afcTaimed in Claim 4 
in which sa^d selector valve is °r*rauveto 
remove said further control pressure signal. 

thereby to close said ^P^a 50 
providing die first-mentioned control signal avi 
to connect said metering arrangement to said 

b T Cr An apparatus as claimed in Claim 5 

aDOly the first-mentioned pressure ?»sr«"i" 
Sd third port, whereby when said dump 
valve is moved in response to said .further 
control pressure signal to connect said ttuxd 
SS to uid low pressure d^**^ w 
mentioned pressure signal falls to a low 60 

Val 7 UC ' An apparatus as claimed in any pre- 
ceding datoS which said metering arrange- 
meTincludes first, .second ar^irdme^ 

StSS £S5M lowTo 2SSS 

ones of the engine reheat burners. 

a An aooaratus as clamed m ciaim i 
iawhich saTvalve arrangement composes 
a* pClity of. first. P^-gS^ S5 ? ° 
municating with said fin* ™ s 

rSd^K ?aidfirst ?ons 

said tow pressure drain, and a plurality ot 
closure members. 
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